Background: Increasing wellbeing problems among physicians may lead to serious consequences in health care and means to prevent such development are called for. This study examined longitudinal associations between workload and changes in distress, sleep quality and workability in physicians and whether positive social relations at work would protect from such problems. Methods: A baseline survey was conducted in 2006 for a random sample of 5000 physicians (n = 2841, response rate 57%). In 2015, the follow-up survey was sent to those 2 206 physicians who gave their consent (n = 1462, response rate 68.3%). The survey included scales for distress, sleeping problems, workability, workload, team climate, collegial support and questions for background information. Results: Increased workload was associated with increased psychological distress, sleeping problems and decreased workability during the 9-year follow-up. Good team climate and collegial support were related to decreased distress and sleep quality and enhanced workability. Good collegial support buffered the associations of workload changes on distress and sleep quality changes. Team climate was more strongly associated with changes in sleep quality and workability among younger and middle aged physicians than older physicians. Also collegial support had a stronger association with sleep quality change among younger or middle aged physicians than older physicians. These associations were robust to adjustments for age, gender, specialization, leadership position, marital status and baseline wellbeing. Conclusions: Health care organizations should take measures to decrease workload and to increase availability of social support for physicians in order to protect physicians from declining wellbeing.
Introduction

P
oor work satisfaction and decreasing wellbeing among physicians is a recognized problem. Such development may lead to serious consequences in health care, such as lower quality of care or physician turnover. In UK, 30-50% of general practitioners reported high levels of psychological distress. 1 Shanafelt et al. 2 have reported that compared with general population physicians are more likely to have symptoms of burnout and be dissatisfied with work-life balance. Physician burnout and distress have been associated with decreased professional effort 3 and lower productiveness 4 as well as lower patient satisfaction. 5 Poor wellbeing among physicians may even endanger patient safety due to medical errors. 6 Physician's work comprises various stressors such as clinical workload, 7 adverse patient events 8 and on-call work. 9 In the Finnish Health Care Professionals Study, patient-related stress, poorly functioning patient record systems, and job demands in terms of time-pressure burdened physicians in hospitals and health centres. 10 Time pressure, patient-related stress, and work interference with family were particularly associated with working in public primary care. Job strain has in general been associated with poor health consequences 11, 12 and poor psychological wellbeing, 13 absenteeism 14 and early retirement. 15 A large body of evidence shows that high levels of social support and social connectedness are related to better health [16] [17] [18] Social support may have a direct positive effect on health and wellbeing because it provides positive affect and stability and because it may help to avoid negative experiences. Social support may also buffer against negative effects of adverse events or circumstances. Social support may change the appraisal of the stressful situation or activate adaptive responses in the situation. 19 In occupational health research social support has been incorporated as a coping resource into the extended job strain model. 20 However, in addition to serving as adaptive resources, social relationships may also be a source of stress. Dense social networks or close relations may potentially cause social conflicts and therefore may have negative consequences for wellbeing. 18 The importance of social relationships for health may also vary during the life-course. Hakulinen et al. 18 have shown that association between negative aspects of social relationships, such as interpersonal conflicts and poor health strengthened by increasing age while association between strong social support and good mental health among women weakened by age.
Social relationships have been found to be an important psychosocial resource in physicians work as well. Several studies have indicated that physicians who lack social support are at greater risk of impaired wellbeing or burnout. 8, [21] [22] [23] Another aspect of social relationships in medical work is working in teams. Team climate has been associated with better quality of care in health care setting 24 and problems in team climate have been associated with intentions to leave among hospital staff 25 and sickness absenteeism among physicians. 26 This study focuses on the role of social relationships in the associations between physicians' workload and wellbeing in a longitudinal design. More specifically, we examined whether perceived collegial support and team climate in the work unit are able to buffer the negative effects of increased workload on psychological distress, sleeping problems and workability among physicians in 9-year follow-up setting. In addition, we examine whether age buffers the importance of social support on wellbeing.
Methods
Study sample
The present study is a part of the on-going Finnish Health Care Professionals Study, in which we drew a random sample of 5000 physicians in Finland (30% of the whole physician population) from the 2006 database of physicians maintained by the Finnish Medical Association. The register covers all licenced physicians in Finland. Phase 1 data were gathered with postal questionnaires in 2006. Nonrespondents were sent a reminder and a copy of the questionnaire up to two times. Responses were received from 2841 physicians (response rate 57%). The sample is representative of the eligible population in terms of age, gender, and employment sector. 27 Nine years later, in 2015 the follow-up questionnaire was sent to those who gave their consent in 2006 to participate to the follow-up survey (n = 2206, 77.6% of the respondents in the 2006 survey). Those who had died during the follow-up or who had an unknown address in 2015 were excluded leaving 2159 physicians to the followup sample in 2015. Of these 1462 physicians responded (response rate 68.3% among those consented to follow-up (29% of the original sample in 2006), 59% women, mean age 54.8, SD = 9.74). When compared with all physicians in Finland the 9-year follow-up respondents were more often aged 55 years or older (34% of all Finnish physicians and 41% in the follow-up sample) and specialized (62% of all Finnish physicians and 85% in the follow-up sample), but there were no differences in terms of gender. In addition the follow-up attrition was analysed by comparing the follow-up respondents to those who responded in the baseline but not in the 9-year follow-up in terms of baseline survey information. There were no differences according to gender and baseline work load between the follow-up respondents and non-responders. However, those who responded in the follow-up were in the baseline older, less often under specialization process and more often in superior position.
Measurements
Wellbeing indicators
'Psychological distress' was measured with the four items from the GHQ-12 (Goldberg 1972) representing anxiety/depression dimension of GHQ-12 from the Graetz 28, 29 three-factor structure model for GHQ-12. The response options ranged from 1 to 4. In this study, the scale was used as a continuous variable. . Respondents were asked how often during the last four weeks they had troubles falling asleep, were waking up several times per night, had troubles staying asleep including waking up too early, and felt tired after usual amount of sleep. The response scale ranged from 1 (never) to 6 (every night). 'Workability' was assessed with a single item question included in the Workability Index 31 : 'Assume that your workability at its best has a value of 10 and 0 would mean that you could not work at all. How many points would you give to your current workability (range 0-10)?' Workload 'Workload' was measured with three items derived from the Harris Nurse Stress index, which have been developed based on previous research among nurses and health care staff and which have shown adequate psychometric properties in terms of internal consistency and construct validity. 32 This scale measures stress due to time shortages at work and scheduling problems. An example item: 'How often have you been distracted, worried or stressed about (during the past half-year period) not being able to do your work properly.' The items were rated on a 5-point Likert-scale ranging from 1 (never) to 5 (very often) ( = 0.83 in 2006 and 0.87 in 2015).
'Social relations' variables were measured in 2015. 'Team climate' was measured with a Team Climate Inventory's 33 participative safety subscale that measures team participation, such as interaction frequency and information sharing (four items, = 0.88; e.g 'People feel understood and accepted by each other'). The items were rated on a 5-point Likert-scale, ranging from 1 (I totally disagree) to 5 (I totally agree). 'Collegial support' was measured with three items measuring measuring tangible social support at work in terms of consultation possibilities and co-operation in the team ( = 0.67). Example of the items includes: 'How often have you been distracted, worried or stressed about (during the past half-year period) lack of consultation possibilities' (reverse coded). The items were rated on a five-point Likert-scale ranging from 1 (never) to 5 (very often).
Background variables
The background variables used were gender, specialization status, leadership position, marital status, having children and baseline level of outcome variables. The information about specialization status and leadership position were based on self-report. The respondents were asked directly to indicate whether they were (i) not specialized, (ii) under specialization, (iii) specialized and whether they were in supervisory position (yes/no).
Statistical analysis
We constructed change scores for wellbeing indicators and workload (by subtracting the 2006 scores from the 2015 scores). Workload change score was constructed by subtracting the 2006 scores from the 2015 scores and further categorizing the change score into three groups (i) workload levels had decreased (negative change score (ii) stayed the same (change score = 0) and (iii) increased (positive change score). For outcome variables continuous change scores were used, higher scores indicating that distress, sleeping problems and workability had increased during this time period.
The associations of workload change and social relations variables on distress, sleeping problems and workability change were examined using the analyses of covariance (in separate analyses). The analyses of main effects were conducted in two steps. First, the analyses were adjusted for gender and age. Second, specialization status, leadership position, marital status, having children and baseline level of outcome variable were additionally adjusted for. In analyses of work load change baseline work load at 2006 was additionally adjusted for.
The interactions of social relations variables (team climate and collegial support; in separate analyses) with workload change and age were examined with the analyses of covariance adjusted for main effects, age, gender, specialization status, leadership position, marital status, having children and baseline level of outcome variable and in analyses of interaction between work load change and social support variables the baseline workload was additionally adjusted for. In the original analyses, age was used as continuous variable, but in order to illustrate the interactions in figures age was dichotomized (younger vs. older) using median as the cut-off point ( 55 years/ >55 years). Similarly, social support variables were used as continuous variables in the analyses, but they were dichotomized to illustrate the interaction effects in the figures. Values 1 and 2 indicated poor team climate and values above 2 indicated good team climate. In the collegial support variable scores 1-4 were combined to indicate low collegial support and scores 4-5 indicated high collegial support. Table 1 shows the sample characteristics. Majority of respondents were women and had specialized. The mean age in the follow-up was 55 years. Table 2 presents the results of covariance analyses regarding changes of distress, sleeping problems and workability. Adjusting for age and gender, workload change was associated with changes in distress, sleeping problems and workability. Distress and sleeping problems had increased and workability decreased most among those whose workload levels had increased during the follow up. Higher age was associated with decreased distress and sleeping problems and decreased workability. Poor team climate and low collegial support were associated with increased distress and sleeping problems. Further adjustments for baseline distress or sleeping problems, specialization, leadership position and marital status did not attenuate the associations of team climate and collegial support with distress change and sleeping problems. Team climate and collegial support were not associated with changes in workability when adjusted only for age and gender; however, after adjusting also for baseline workability, specialization, leadership position and marital status better team climate and stronger collegial support were associated with increased workability.
Results
Main effects
Interactions
The interaction terms between age and team climate (F = 4.62, P = 0.032) and age and collegial support (F = 4.54, P = 0.033) were significant for sleeping problems change. Collegial support and team climate were more strongly associated with the change in sleeping problems among young and middle aged respondents than among older respondents ( figure 1c and d) . Interaction between age and team climate was significant also for workability change (F = 7.47, P = 0.006). Again, team climate was more strongly associated with workability change among young and middle respondents compared with older respondents (figure 1e). There were no significant interaction effect of age and social support variables (team climate and collegial support) for distress change ( figure 1a and b) figures or between age and collegial support for workability change (figure 1f).
The interaction of workload change with team climate (F = 3.37, P = 0.035) was significant for distress change. Team climate was associated with distress change more clearly among those who reported decreased or similar level of workload during the followup compared with those reporting increased workload (figure 2a). Interaction between workload change and collegial support was significant for distress change (F = 5.00, P = 0.007) and change in sleeping problems (F = 3.76, P = 0.024). High collegial support was more strongly associated with changes in distress and sleeping problems among those who reported similar or increased of workload compared with those reporting decreased workload (figure 2b and c). There was no significant interaction effect between work load change team climate for sleeping problems (figure 2c). Furthermore, work load change and social support variables (team climate and collegial support) did not have interaction effect for change in workability (figure 2e and 2f).
Discussion
The results of the current 9-year follow-up suggest that increased workload is associated with increased psychological distress, sleeping problems and decreased workability. Instead, good team climate and collegial support seem to be related to decline in distress and increase of sleep quality and workability. Good team climate may also buffer the negative effects of workload increase for distress and sleep quality. The role of team climate and collegial support for physicians seems to vary according to age, since team climate was more strongly associated with changes in sleep quality and workability among younger and middle aged physicians compared with older ones. Furthermore, also collegial support was more clearly associated with sleep quality changes among younger or middle aged physicians than older, more experienced physicians.
Our finding that increased workload was associated with increased distress and sleeping problems and decreased workability in physicians are in accordance with body of research showing negative effects of workload for distress 10 and burnout, 22 job satisfaction 23 and even poorer quality of care. 34 Previous studies have also addressed the role of social relationships in physician work. Somville et al. 8 reported from a cross sectional study that strong support from colleagues and supervisors was negatively related to psychological distress, fatigue and positively related to job satisfaction in a sample of 346 emergency physicians. In a German study conducted in hospital departments (n = 435) in a cross sectional setting high social support was related to less depressive symptoms and better 'workability' among medical residents. 21 Wang et al. 22 reported from a cross sectional study among 457 physicians from 21 hospitals in Shanghai that low work-related social support was related to higher levels of physicians' burn out. Linzer et al. 23 ) reported from a large cross-sectional sample (n = 2326) of primary care and subspecialty physicians that higher colleague support for work/home balance, higher support by spouse for career and lower social isolation due to gender or cultural differences were related to lower experienced stress in physicians.
Supporting these previous studies, we showed in a longitudinal setting that collegial support was related to more positive changes in distress, sleep quality and workability. However, our results add to the previous results in showing that the associations of collegial support with distress and sleep quality were more pronounced at constant or increased levels of workload during the follow-up.
Team-climate is another aspect of social relationships that has been studied in health care context. Team work has been shown to be increasingly important in various sectors of health care such as in chronic care 35 and palliative care 36 and rehabilitation. 37 Some studies have associated good team climate with better quality of care 24 although also null findings have been reported. 38 In this study, we showed that good team climate was also related to positive changes in workability and sleep quality. Good team climate was also associated with positive distress change, particularly at lower levels of workload.
The buffering effect hypothesis postulates social support to have beneficial impact particularly at demanding and stressful situations. 19 The moderating effects we found showed that social support does not seem to bring an additional benefit for those reporting increased workload compared with those reporting constant level of workload during the follow-up. One possible explanation may be reversed causality between wellbeing and social support 18 : high levels of reported social support may indicate that other people respond by offering assistance for a person who's wellbeing or self-efficacy has deteriorated. We tried to control the results for reversed causality by adjusting the results for baseline values of wellbeing. However, subsequent impaired wellbeing due to for example increased workload may still have had an impact on the availability of social support at work. Another explanation could be that high workload may have deteriorating effect on interpersonal relationships at work. Poor team climate could be an additional stressor in itself and poor team climate has in fact been associated with negative outcomes, such as greater risk of absenteeism 26 and intention to leave 25 in health care context. Increased workload may therefore attenuate the beneficial potential of social relationships on higher levels of workload.
Our study indicated that social relationships are more important predictors of wellbeing among younger and middle aged physicians than older physicians. The strength of the association between social support and health has been shown to vary over the adult life course. 18 The mean age in our sample of physicians was relatively high due to 9-year follow-up, hence even the youngest participants have been licenced to practice at least 9 years. Dyrbye et al. 39 reported that Table 2 Estimated marginal means and results of the analyses of covariance for the 9-year changes of distress (GHQ) and sleeping problems
Step 1 a
Step 2 particularly physicians in middle career worked more hours, took more overnight calls, had the lowest satisfaction with their specialty choice and their work-life balance, and had the highest rates of emotional exhaustion and burnout. Therefore, need for support from colleagues and work team may be particularly high in this group.
We were able to examine workload, distress, sleep quality and workability changes in a 9-year longitudinal setting which enhances the validity of our results. Another strength of our study is a relatively large and comprehensive random sample of all physicians in Finland. Previous studies on the role of social support in physician work have been mostly based on small selected samples of physicians. However, the response rate could have been higher although comparable to many other studies on physicians, and it may be that the most stressed physicians have been less motivated to respond. This could lead to smaller variance in stress outcome measures used in the study and also to attenuated results between psychosocial predictors and outcomes since the effects are usually more pronounced at the extremes of the scales. A further limitation of the study is that we had to rely on self-reported measures, which may lead to problems associated with an inflation of the strengths of relationships due to the common method variance. We used validated instruments that have shown good reliability and have been commonly used in occupational stress research to minimize the problems with selfreports. We also controlled the results for age, gender, marital status and specialization status, but we cannot rule out the possibility of residual confounding. One obvious potential confounder is change of job or work place during the follow-up period that could account for changes in working conditions. Our follow-up period was relatively long, so even several changes of work place are possible during the study period. This is particularly important limitation since it does not allow us to control for potential reversed causality between study variables: poor health status may affect availability of social support and experience of work load. Finally, even though the analyses on the relationships between work load and outcome variables were based on longitudinal setting social support indicators were not measured in the baseline and therefore results concerning social support are based on cross sectional setting. Therefore common method variance may partly explain the associations between social support and outcome variables.
In conclusion, the current findings highlight the importance of functioning interpersonal relationships at work and social support from colleagues for wellbeing of physicians. Therefore, it is important that health care organizations will pay more attention to interpersonal relations and psychosocial working environment in general and take measures to enhance availability of social support for physicians. One important method could be organizing clinical supervision for physicians. Torppa et al. 40 reported that 36% of family physicians working in health centres expressed an unmet need for clinical supervision and the researchers suggest that clinical supervision should be integrated to physicians into continuing professional development of Figure 1 Summary of the moderating effect of age on the associations of social relationships (team climate and collegial support) with wellbeing factors physicians. However, in addition to enhancing socials support it is important to tackle the important stressors such as work overload of the staff in health care context.
Key points
Increased workload in physicians was associated with increased distress and sleeping problems as well as decreased workability Strong social support and good team climate were associated with decreased distress and sleep quality and increased workability. Social support and team climate mitigated the effects of constant or increased workload on distress. Social support also mitigated effects of workload on sleeping problems. Health-care organizations should pay more attention to workload in physicians and try to promote availability of collegial support and good team climate.
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